Expression of the colony stimulating factor-1 receptor (c-fms product) by cells at the human uteroplacental interface.
The hematopoietic growth factor colony-stimulating factor-1 (CSF-1) and its receptor (encoded by the proto-oncogene c-fms) are implicated in the regulation of human placental development. In this study, we have performed a detailed immunohistochemical localization of the CSF-1 receptor (CSF-1R) on cells of the uteroplacental interface in human first trimester pregnancy, supplemented by Northern blot, in situ hybridization, and flow cytometric analysis. CSF-1R expression by JEG-3 and JAR choriocarcinoma cells was also investigated. c-fms mRNA was detected in primary cultures of first trimester trophoblast and was localized to the extravillous cytotrophoblast columns streaming off the anchoring villi. CSF-1R was expressed by fetal Hofbauer cells in the mesenchyme of the chorionic villi, and this expression increased considerably from first trimester to term. No expression was seen on first trimester and term villous cytotrophoblast. CSF-1R expression on villous syncytiotrophoblast was absent at 6 weeks, strongest at 8-10 weeks, and faded by 12 weeks. First trimester extravillous cytotrophoblast columns were strongly and consistently positive for CSF-1R expression, as was the superficial shell of extravillous trophoblast over the maternal decidua. However, with deeper invasion and terminal differentiation into placental bed giant cells, this expression became weak or absent. Endovascular trophoblast was also only weakly positive for CSF-1R. At the implantation site itself, large numbers of decidual macrophages and CD3-, CD56bright large granular lymphocytes were seen. The macrophages expressed CSF-1R strongly, but large granular lymphocytes, decidual stromal cells, glandular epithelium, and endothelial cells were found to be negative for CSF-1R expression. No CSF-1R expression was detected in JAR choriocarcinoma cells, but CSF-1R was present in first trimester cultured trophoblast and JEG-3 choriocarcinoma cells, although this was shown to be intracellular. These results suggest that CSF-1 may regulate invasion and differentiation of human placental trophoblast, depending upon the spatial and temporal distribution of its receptor. CSF-1 may also influence placental development and function by acting via decidual and fetal macrophages, which are the other cell populations expressing the receptor.